The effects of various antioxidants on the development of parthenogenetic porcine embryos.
The major objective of this study was to improve the development rate of parthenogenetic porcine embryos. In this study, the anti-oxidative and anti-apoptotic effects of three antioxidants, β-mercaptoethanol (β-ME), α-tocopherol, and extracellular superoxide dismutase (EC-SOD), were examined on the development of parthenogenetic porcine embryos. The development rate of parthenogenetic porcine embryos to the blastocyst stage was 8.1% for control; 19.1%, 14.6%, and 5.0% for 1, 3, and 5 μM β-ME; 17.2% and 17.5% for 50 and 100 μM α-tocopherol and 12.0% and 4.0% for EC-SOD transgenic mouse embryonic fibroblast (Tg-MEF) and EC-SOD non-transgenic mouse embryonic fibroblast (NTg-MEF) conditioned medium at day 3, respectively. Here, β-ME, α-tocopherol, and EC-SOD Tg-MEF conditioned medium increased the development rate of parthenogenetic porcine embryos to the blastocyst stage (P < 0.05). The average number of total cells and apoptotic cells at the blastocyst was analyzed at the optimal conditions of the three antioxidants. The three antioxidants increased the average number of total cells at the blastocyst, and they decreased apoptotic cells at the blastocyst as compared to control without supplementation (P < 0.05). When the reactive oxygen species levels in two-cell embryos after 1 μM β-ME and 100 μM α-tocopherol treatment were examined, those were lower than control group (P < 0.05). In conclusion, it was found that the three antioxidants, β-mercaptoethanol, α-tocopherol, and EC-SOD Tg-MEF, conditioned medium can play a role as a strong stimulator in the development of parthenogenetic porcine embryos.